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[57] ABSTRACT 

A microprocessor based TV/TTX processor includes a 
stored pages ROM in the TTX processor for storing 
on-screen display messages and lists of functions and 
characteristics as pages of TTX data. An RGB switch is 
coupled to receive the output of a character generator 
in the TTX processor and to receive the video output of 
the TV for selectively displaying information from each 
source with or without the on-screen messages and lists. 
The stored pages ROM relieves the microprocessor of 
the necessity of generating the on-screen messages and 
lists. Items on the list are controllable by the viewer and 
an indication of the status of the item is given by the 
microprocessor changing a character in the display 
memory of the TTX processor. 

10 Qaims, 4 Drawing Figures 
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graphics, with each row consisting of up to 40 charac- 

TELEVISION RECEIVER HAVING TELETEXT ters. 

PROCESSOR WITH ROM FOR ON-SCREEN In television receivers having on-screen message dis- 

MESSAGE play capability, the microprocessor control unit is as- 

5 signed .the task of generating the characters for produc* 

CROSS REFERENCE TO RELATED PATENT ing the on-screen display. The microprocessor also 

APPLICATIONS performs many other functions, such as tuning, audio 

. . , ^ . _ ^_ adjustment, color control and production of timing 

This appUcaUon is related to application Ser. No. signals in addition to generating the on-screen messages. 

759,550 entitled "Video System With Tele>asion Re- The invention enables a significant simplification in the 

ceiver and Teletext Processor Capable of Switchmg microprocessor software by delegating the generation 

External RGB Signals", in the name of Thomas J. Zato least some of the on-screen messages to the TTX 

filed of even data herewith and assigned to Zenith Elec- processor. This is accomplished by mcorporating the 

tronics Corporation, which application is hereby mcor- messages in a read only memory (ROM) that is address- 

porated by reference. 15 able by the microprocessor as pages of TTX data. 



BACKGROUND OF THE INVENTION AND 
PRIOR ART 

This invention relates in general to video systems 
and, in particular, to video systems including a Teletext 20 
(TTX) processor and a television receiver including an 
on-screen display capability. 

There is a growing trend in more expensive television 
receivers (TVs) toward replacing conventional 
switches that activate and control certain TV functions 25 
with microprocessor control means that are responsive 
to viewer initiated commands received from a key- 
board, that may be either on the TV or remotely lo- 
cated. Such receivers may include "on-screen" displays 
to apprise the viewer of the fimctions and of their status. 30 
Thus, special features, such as automatic telephone 
dialing and selection of signal sources, as well as con- 
ventional features, such as control of channel and vol- 
ume and control of color, tint and brightness of the 
picture may be implmented in a microprocessor based ^' 
TV. Generally the function and features to be con- 
trolled and their status are selectable by the viewer and 
displayed on a portion of the TV screen. A very com- 
mon form of on-screen display briefly indicates the ^ 
channel number to which the TV is tuned and the time 
of day when the TV is turned on or when a channel 
change is made. The display may also be actuated when 
the viewer operates a special key on the keyboard. 

Another service that is growing in popularity is that 
known as Teletext (TTX) wherem alphanumeric and 
graphic displays are transmitted on certain lines of the 
vertical blanking intervals of a conventional television 
signal. The transmitted information is digitall y enc oded 
and not visible to a viewer without a special TTX pro- jq 
cessor. The encoded information is acquired by the 
processor and stored in a dynamic random access mem- 
ory (DRAM) that is cpupled to a character generator 
which provides the appropriate video output signals for 
displaying a selected TTX "page" on di TV screen. 53 
iBach TTX page consists of 40 characters across and 24 
rows of characters down. TTX systems are well known 
in the art and reference may be had to U.S. Pat. No. 
4,393,404 for a data acquisition circuit that is responsive 
to viewer commands for acquiring a selected page or 60 
pages of the recycling TTX information and for storing 
the 40x24 character array of digitally encoded data 
comprising each page. This stored, encoded data is 
applied to a display generator which decodes the stored 
information for synthesizing R, G and B character sig- 65 
nals which drive the cathode ray tube (CRT) of the TV 
for producing a display reflecting the stored data. The 
display thuis comprises a page of 24 rows of text or 



OBJECTS OF THE INVENTION 

A principal object of the invention is to provide a 
novel video system. 

Another object of the invention is to provide a more 
efficient microprocessor based TV/TTX processor 
with on-screen message capability. 

A further object of the invention is to provid a micro- 
processor based TV/TTX processor with viewer con- 
trollable on-screen messages stored in ROM in the TTX 
processor. 

An additional object of the invention is to provide a 
TTX processor having a display memory for storing a 
list of control functions with which the viewer can 
interact. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the invention wiU be 
apparent upon reading the following description in 
conjunction with the drawings in which: 

FIG. 1 is a block diagram of the system of the inven- 
tion; 

FIG. 2 is a depiction of the viewing screen of a TV 
with an on-screen display; 

FIG. 3 is an enlargement of a portion of the on-screen 
display of FIG. 2; and 

FIG. 4 is a flow chart useful in programming the 
microprocessor of the inventive system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 represents a microprocessor based TV with a 
TTX processor and includes a tuner 10, having an an- 
tenna input 11 and a cable input 13, that is coupled to an 
IF/Detector 12 which, in turn, supplies a video proces- 
sor 14 and an audio processor 16. The output of auido 
processor 16 is supplied to an audio output drive circuit 
18, the output of which drives a conventional loud- 
speaker 20. Those skilled in the art will recognize that 
audio processor 16, audio circuit 18 and loudspeaker 20 
may be capable of processing stereophonic auido sig- 
nals, or a second language auido signal in accordance 
with conventional technology. 

A viewer operated keyboard 22 is coupled to a micro- 
processor controller 24 that, in turn, is coupled to tuner 
10 and to a two-way communication bus 26 linked to a 
TTX processor 40. Communication bus 26 has branches 
28, 30 and 32 linked respectively to a deflection circuit 
34, a video processor 14 smcLto audio processor 16. It 
will be appreciated that the depiction of two-way com- 
munication buses indicates that communication can 
occur in both directions over the bus such that the 
microprocessor can "talk to" each of the units to which 
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it is linked and each unit, in turn, can "talk to" the other tasks and functions while the TTX processor 

microprocessor. generates the messages. 

DeHection circuit 34 supplies conventional horizontal In FIG. 2 an on-screen message or display 60 is 

and vertical timing signals to TTX processor 40. Video shown overlaid on a video presentation £1 on the screen 

processor 14 derives RGB signals from the video signal S 58 of the CRT. The size and position of the message is 

output of BF/DET 12 and supplies RGB signals to an a matter of choice. While it need not extend across the 

RGB switch 54. If/Detector 12 supplies a conventional entire screen, the software and programmmg is signifi- 

basebond TV signal to video processor 14 which in turn cantly simplified by utilizing the conventional widUi of 

supplies the basebond TV signal to a TTX acquisition the TTX page irrespective of tte actu^ width of the 

ciTOTit 42 in TTX processor 40 that, in turn, is coupled >0 on-screen message or list. The height of the display is 

to a block 44 labelled Memory Timing, Ortganization simil^y a matter of choice. , ^ . , 

and Control. Block 44 is linked by a two-way communi- HG. 3 an enlarged portion of a typical on-screen 

cation bus 46 to a DRAM 48. Block 44 is also comiected f'?^°J»^V*^^^?" ^ ^T'h^l^'^r: 

to a character generator 50. The character generator ^''^^ A, B and C. of the 24 rows of a TTX page are 

includes a shift register 52 having RGB and blanking 15 used to make up the on-scre« hst. Each row cons^^^ 

outputs that are coupled to RGB switch 54. The output <*«acters •dj'"^^? ^^i^ 

rn/-^D * u CA *rs « *AA^ A^^i^ ^i^f^i%it -XA B1-B40 and C1-C40. The list consists of the words 

of RGB switch 54 ^,ff "/^^^^^^^ STEREO in row A. MONO in row B and 2nd AUDIO 

'^f n^V^k nS^M ^^^1^ S nLX^Lner ^ C The word STEREO is madeup of characters 
color CRT 38. DRAM 48^^^^^^ in position A21-A26, the word MONO by characters in 

ator 50 and to a stored pages ROM 56 througi Memon^ P ^^^^^^ ^^^^^ ^nd AUDIO by char- 

Tuning. Organization and ConUo C^cuit 4jl Memory ^ ^^.^^ ^^^^^^P. In character position 19 in 

Timing, Orgamzatton and Control Circuit 44 is dnven ^ow a caret may be written in response to viewer 

by an external 14.3 MHz clock. selection of that item on the list. A caret 62 is shown in 

The funcfaomng of TTX processor 40 is known ^ with carets 64 and 66 in rows B and C, respec 

in the art. The information m stored pages ROM 56 ^^^j^^ ^^^^ illustrated in dotted lines. If the viewer 
comprises digitally encoded messages for on-screen selected the MONO audio mode, for example, the selec- 
display. The messages are encoded m the same format ^^^^ ^ indicated by the microprocessor over- 

as TTX data so that when accessed by microprocessor ^ting, in the DRAM, a caret 64 in character position 
24 they may be loaded into DRAM 48 as any other 3^ b19. Thus, the selection is communicated to the viewer. 
TTX data. The selection may also be indicated by encoding the 

RGB switch 54. which is activated by the presence of appropriate character positions with commands for 
a blanking signal from shift register 52, selectively ap- generating the characters in the item list in color, or for 
pliestheRGBsignalsfrom video processor 14 and from underlining them or by other appropriate means, de- 
shift register 52 to video drive circuit 36 for dispaly on 35 pending upon the capabilities of the character generator 
CRT 38. When the video system is operated in a con- system, to convey to the viewer the results of his selec- 
ventional television mode. RGB signals are derived ^q^^^ Thus, not only does the invention provide more 
from the teletext data supplied from video proc essor 14 effective utilization of the microprocessor in the TV, 
only. When operated in a co nventi onal TTX mode, TTX video system, it also provides for a viewer- 
RGB signals, derived from the TTX data are supplied 4Q interactive item list or message display, 
from shift register 52. For an on-screen display or list o f Reference to the flow chart of FIG. 4 may be had to 
functions or items in either mode, signals from TTX assist in the programming of the microprocessor to 
processor 40 and from video processor 14 are mixed or carry out the invention as described, 
"overlaid" with the message or list selected by the Responsive to a key detection, a determination is 
viewer from stored pages ROM 56.- 45 niade as to whether a TTX key is depressed. If it is a 

Thus, the on-screen display may be a message or may TTX key, the microprocessor puts the TTX processor 
take the form of a list of itenss prompting the viewer to into the text mode and commands it to decode page 100 
make a choice, such as a video system function selec- of the TTX data. The TTX processor decodes and loads 
tion, source connection, etc. The inventive arrangement that data into the DRAM, The TTX processor then 
also provides feedback to the viewer of the results of his 50 transfers the DRAM data to the character generator 
selection by altering one or more of the characters in and the character information is moved into the shift 
the DRAM to yield an indication of the viewer selec- register and clocked out at the proper time under con- 
tion. The indication can take many forms such as trol of the horizontal and vertical signals. If a TTX key 
change of color in the display or listed item, adding a is not depressed, the determination is made as to 
character, such as a caret to a listed item, by overwrit- S5 whether a TV key is depressed, and if so, if a display is 
ing a control character in the DRAM, by underlining required and if that display is in the stored pages ROM. 
the listed item, etc. If it is, the microprocessor sends control information to 

In a microprocessor based television receiver, the the TTX processor for loading the selected page into 
microprocessor is "busy" with its many tasks and func- DRAM and for its display, as before. The microproces- 
tions. The provision of a stored pages ROM for on- 60 sor then transmits characters for overwriting the se- 
screen messages and display of control functions, etc. lected areas of DRAM if required. If the desired display 
reUeves the microprocessor of the burden of directiy is not in the stored pages ROM the microprocessor 
controlling the generation of the messages or display. creates the data, character by character, and transmits it 

"With ■ the"arrangement of -the -invention, the micro to the TTX processor for-transfer to-the DRAM-and 

processor may simply send a command to the TTX 65 also transmits the control information to enable display 
processor to "call up" an appropriate page or pages in of the information in the DRAM, 
stored pages ROM 56 for loading into DRAM 48. The What has been described is a novel video processing 
microprocessor is thus made available to perform its system. It is recognized that numerous modifications 



02/06/2004, EAST Version: 1.4.1 



4,633,297 



10 



20 



and changes in the described embodiment of the inven- 
tion will be apparent to those skilled in the art without 
departing from its true spirit and scope. The invention is 
to be limited only as defined in the claims. 
What is claimed is: 

1. A video system comprising: 
a TV including microprocessor control means for 

generating an on-screen message display com- 
mand; 

a TTX processor including character generator 
means and dispay memory means for receiving, 
decoding and displaying TTX encoded data; and 

a ROM in said TTX processor for storing an on- 
screen message in TTX encoded form; 

whereby said encoded on-screen message may be 
loaded from said ROM to said display memory 
means for display as TTX data in response to the 
generation of said display command by said micro- 
processor control means. 

2. The video system of claim 1 further including a 
video switch coupled to receive the output of said char- 
acter generator means and to receive a video output of 
said TV, and wherein said message in said ROM in- 
cludes less than a full TTX page of data, said micro- 
processor means controlling said video switch for mix- 
ing said on-screen message and the video output of said 
TV. 

3. The video system of claim 2 further including a 
keyboard for enabling viewer control of the functions ^ 
of said TV and said TTX processor and wherein said 
microprocessor control means are interactively con- 
nected to said display memory means for enabling over- 
writing of data therein. 

4. In a microprocessor based TV of the type includ- 35 
ing microprocessor means for generating an on-screen 
message, a TTX processor including a character gener- 
ator and a display memory for displaying TTX data, the 
improvement comprising: 

a ROM in said TTX processor accessible by said 40 
microprocessor means, said ROM storing an on- 
screen message in a TTX encoded format, said 
ROM being controllable by said microprocessor to 
load said on-screen message into said display mem- 
ory for display in conjunction with said character 45 
generator. 

5. A video system comprising: 
TV means including a viewing screen; 
TTX processor means including a dynamic display 

memory; 



microprocessor means for controlling functions and 
characteristics of said TV means and said TTX 
processor means; 
means enabling a viewer to interact with said micro- 
processor means; 
a ROM including a stored list of items rel ated t o said 
functions and characteristics encoded as TTX data; 
and 

means for loading the contents of said ROM into said 
display memory under control of said microproces- 
sor means for displaying said list of items on said 
viewing screen, whereby said viewer may act with 
respect to a displayed item on said list. 

6. The system of claim 5 wherein said microprocessor 
IS means controls said dynamic display memory respon- 
sive to interaction by said viewer for indicating to the 
viewer the results of his action with respect to said 
displayed item on said list. 

7. The system of claim 6 wherein said TTX data 
comprismg said list includes control codes associated 
with the items therein for indicating the status thereof to 
the viewer. 

8. The system of claim 7 wherein the status of the 
items on said list is indicated by a change in color. 

9. The system of claim 7 wherein the status of the 
items on said list is indicated by a visible character 
displayed adjacent to the item on said list 

10. A video system comprising: 
a TV including a viewing screen; 
a TTX processor including a DRAM; 
microprocessor means for controlling functions and 

characteristics of said TV and said TTX processor 
and for controlling said DRAM; 
means enabling a viewer to interact with said micro- 
processor means; 
a stored pages ROM including a list of items related 
to said functions and characteristics encoded as 
TTX data; 

means for loading the contents of said ROM into said 
DRAM under control of said microprocessor 
means for displaying said list on said viewing 
screen; 

said DRAM including microprocessor means con- 
trolled control codes associated with items on said 
list, for indicating the status of said items to said 
viewer whereby said viewer may act with respect 
to a displayed item on said list by interacting with 
said microprocessor means for changing said con- 
trol codes. 
50 ♦ • ♦ • • 
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